Year 3/4B     Autumn 2                         Science                         
                   Light – Shining the Light

	Session 5: Big Shadow Little Shadow

	Science curriculum area: Light
	i) recognise that shadows are formed when the light from a light source is blocked by an opaque object

ii) find patterns in the way that the size of shadows change

	Working Scientifically
	i) setting up simple practical enquiries, comparative and fair tests
ii) making systematic and careful observations and, where appropriate, taking accurate measurements using standard units
iii)recording findings using simple scientific language, drawings, labelled diagrams, keys, bar charts, and tables

	National Curriculum
	Maths: 
· interpret and present data using bar charts, pictograms and tables (Yr3)
· interpret and present discrete and continuous data using appropriate graphical methods, including bar charts and time graphs (Yr4)

	Teaching Objectives
	· To actively investigate how shadows change as the light source is moved. 
· To take measurements and look for patterns in data to answer scientific questions.

	Teaching Objectives
	· To plot results on a graph, adding labels and values to the axes (Yr3&4) and a title (Yr4).

	Key Vocabulary: light source, shadow, measure, distance, plot, graph, data, fair test, results

	Resources
Police evidence PowerPoint, plenary PowerPoint, 2 task sheets and differentiated graph sheets, and teachers’ notes. Blackout facilities, 8-10 bright torches – enough for 2 per investigation team, an A3 sheet of white card for each torch, the cardboard theatres from last session with tissue paper screens, a selection of small toy vehicles and other toy figures to cast shadows, rulers, pens, pencils, copies of task sheets and graphs, and talcum powder.

	Whole class: See teachers’ notes
Welcome back crime investigation teams. Dave was so impressed with your amazing research into shadows last session and all your theories about the case and the suspects. He has made a presentation to help put all your facts and ideas together. Let’s take a look. Show the Session 5 police evidence PowerPoint. Wow! We really are making great progress with the case – it’s very exciting! I wonder if Maggie and Sue really are the culprits! They don’t look like diamond thieves do they? So what is it Dave wants us to research today? Oh yes, how Maggie’s shadow can change size. Has anyone got any ideas? Take suggestions. Let’s try out some ideas with torches and screens. Give out a couple of bright torches to each investigation team so that the chn can split into small groups to investigate shadow sizes. Use sheets of A3 card as screens that the chn can prop up. You will need to reduce the light levels greatly by pulling down blinds or closing curtains or move to a space with better blackout facilities. Encourage the chn to make shadows with classroom objects or their hands and experiment with ways to change the size of the shadow. After a few minutes, turn the lights on and gather the class back together to share ideas. What did you discover? Hopefully they will have found that the distance between the torch and the object affects the shadow size – when the object is closer to the torch, the shadow is bigger and when it is further away, the shadow is smaller. I know Dave needs us to be very scientific in our investigations – the evidence needs to hold up in court. So let’s set up some proper scientific investigations to test the effect of moving objects and light sources on shadows.

	Year 3 In sub teams of 2-3 chn 
Use ‘Task Sheet 1’ to scaffold the task of setting up a fair test using a cardboard screen, a torch and a toy figure. Once the results have been recorded, the chn should use Graph 1 to display their data.
	Year 4 In sub teams of 2-3 chn  
Use ‘Task Sheet 2’ to support the task of setting up a fair test using the cardboard theatres from last session, a torch and a toy vehicle. Once the results have been recorded, the chn should use Graph 2 to display their data.  Teacher to support as needed

	Plenary


	Keeping the room dark, gather chn together to discuss their findings. They may have noticed that when the light source is very close it made most difference to the shadow size but as it got further away it made less and less difference. Why do you think this was? Yes, I like your ideas. Let’s do a little experiment to help us understand why. Show the plenary PowerPoint. When you have read slide 1, stand a bright torch on its end (some distance from the children) so the beam lights the ceiling. We can’t see the beam, only the spot on the ceiling that it lights. Now puff some talc into the air above it so the chn can see the straight line effect of the light. Discuss this and continue to the end of the PowerPoint. Praise the chn for the effort they put into their investigation and the amount they have learnt. But what does the new evidence tell us about the case? Allow the investigation teams a few minutes to jot down their new theories on the case. Explain you will pass these on to Dave!

	Outcomes

	Children will: 
· Freely explore how the distance of the light source affects the size of a shadow (Yr3&4)
· Look for patterns and try to answer questions (Yr3&4)
· Take accurate measurements of shadows whilst controlling the distance of the light source (Yr3&4)
· Observe a demonstration of light travelling in straight lines to explain the shadow data (Yr3&4)
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